The power flows among electrical power sources can be controlled using DC/DC converters. The Multi-Functional Converter System (MFCS) can realize controlling the power among electrical power sources besides controlling motor torque. The MFCS in this paper consists of one motor, inverters and additional wires except of DC/DC converters ( Fig. 1 ). This paper shows the way to reduce inverter device currents of this one-motor-two-neutral-pointtype MFCS.
. The two neutral-points type MFSC circuit and power sources currents (the phase currents) with the optimization method under the constraint. Figure 2 shows the example of the reference phase currents which are obtained the above methods.
In Fig. 2 , the torque achieved using the currents of the proposed method is same as the torque achieved using the currents of the ordinary method. This paper shows the validity of the proposed method using the experiment examinations. Our apparatus consisted of a synchronous motor, which incorporated two sets of three-phase star connected coil and two neutral-points, two three-phase inverters, a battery and a condenser. The effectiveness of this proposed method was examined in the low rotor speed range. In the high rotor speed range, the currents could not be controlled because the reference signal has high power in the high frequency range.
We summarized our paper. 1. The method to reduce the device currents without reducing the torque have been introduced in the one-motor-two-neutralpoint-type MFCS. 2. The control algorithm to achieve these currents has been proposed also. 3. Several experimental examinations reveal the validity of this method in the low rotor speed range. 
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